MIHICTEPCTBO OCBITH I HAYKH YKPAIHU

OJECBKA HAINIOHAJIbHA AKAJIEMISA
XAPYOBUX TEXHOJIOT'II

R gepER)
&= N 2
Py

NATURA INC

3BIPHUK TE3 JOMNOBIJIEN

79 HAYKOBOI KOH®EPEHIII
BUKJIAJTAYIB AKAJIEMII

Opneca 2019



HaykoBe BuaganHus

36ipHUK Te3 qonoBiaei 79 HaykoBoi KOH(EpEeHIlli BUKIaAaqiB aKaaemil
16 — 19 xBiTHs 2019 p.

Marepianu, 3aHeceHi 10 30ipHUKA, IPYKYIOTHCS 32 aBTOPCHKUMHU OPHUTIHAIAMH.
3a gocToBipHICTH iH(OpMAaIii BiaAnOBia€e aBTOp MyOIiKaIii.

PexomenoBaHo 10 ApyKY Ta po3MOBCIOKEHHS B Mepexi Internet Buenoro pamoro
OpecpKkoi HaIIOHAIBHOT aKazeMii XapuoBUX TEXHOJIOTIH,
nportokoi Ne 9 Bix 02.04.2019 p.

[Tix 3aranbHOIO penakiiiero 3aciy)KEHOro Jis4a HayKH 1 TeXHIKH Y KpaiHu,
Jlaypeara [lep:xaBHOi mpemii YKpaiHu B rainy3i HAyKH 1 TEXHIKH,
I-pa TeXH. HayK, mpodecopa b.B. €roposa

Vxmagau T.JI. JIpsiueHKO

Penaxiiina xoseris

['onora €ropos b.B., 1.1.H., mpodecop
3aCTyIHHUK TOJIOBU [ToBapoBa H.M., k.T.H., AOLIEHT

Unenu koJerii: Awmbapuymsai P.B., n-p TexH. Hayk, mpodecop
besycoB A.T., n-p TexH. HayK, mpodecop
bypno O.I'., n.1.H., mpodecop
Binnikoa JI.I'., 1-p TexH. Hayk, mpodecop
INanonrok O.1., 1.1.H., mpodecop
Kurynos J.0O., 1.T.H., TOLUEHT
Iopravosa K.I'., 1.1.H., mpodecop
Kanpenbsan JI.B., 1.1.H., mpodecop
Kosanenko O.0., a.T.H., CT.H.C.

Kocoii b.B., 1.1.H., mpodecop

Kpycip I'.B., 1-p TexH. Hayk, mpodecop
Mapnap M.P., n.1.1., mpocecop
Minosanos B.1., n-p TexH. Hayk, nmpodecop
Ocunosa JILA., 1-p TeXH. HayK, TOLUEHT
[TaBnoB O.1., 1.e.H., mpodecop

[TnotHikoB B.M., n-p TeXH. HayK, JOLIEHT
CrankeBuu [.\M., 1.1.H., mpodecop,
Casenko LI, n.e.H., mpodecop,
Tenexenxo JI.M., n-p TexH. Hayk, npodecop
Tkauenko H.A., 1.1.H., mpodecop,
Txauenko O.b., 1.17.1., mpodecop

Xo6iu B.A., a.1.H., ipodecop,

XwmenbHaiok M.I'., 0.1.H., mpodecop

Yepuo H.K., a1.1.H., mpodecop

© Opnechbka HallloHaJIbHA aKaJeMisl Xap4oBHX TexHouoriit, 2019



JIOBIOBIYHICTh MOJIOTKIB HE MEHII HIXK y 4...5 pasziB. SIKII0 X 3amporoHOBaHI MOJIOTKH IiJIaTH
BHUIIE3ra/IaHil XIMIKO-TepMiuHii 00poOIli, TO IXHS JOBTOBIYHICTH 3pOCTE IIIe OiJIbIIIe.
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YIOCKOHAJEHHS KOHCTPYKLII 3BIPHO-BUBIJITHOI'O NPUCTPOIO
(3BI) IMCKOBUX KOMIPKOBUX CEITAPATOPIB

Coanarenko JI.C., kaHA. TeXH. HAYyK, aoueHT, OcTpoBcbkuii L.A., ecrynent CBO «Marictp»
Onecbka HallioHAJIbHA aKaJdeMisi Xap4oBHX TeXHOJOTii, M. Oneca

JIMCKOBI KOMIpPKOBI cemapaTop — TpiepH, MpU3HAYEH] Ul OYUIICHHS 3epHa BiJl KOPOTKHX 1
JOBTUX JOMIIIOK, O SKUX BiJIHOCHTHCS HACIHHS KYKiJis, BIBCIOra 1 1HIII MOAIOHI YaCTHUHKU.
JluckoBi Tpiepu 3acToCOBYIOTH 3 1925 poky. IX KOHCTpYKIis HOCTYNOBO YIOCKOHAJIOETHCS.
3okpema, pazom 3 Opecekum 3aBomoM 1 CKTBb «Xapuomam», Hamu Oynu po3poOneHi i
BIIPOBA/DKEHI Y  BHUPOOHHMITBO  BHUCOKOS(EKTHUBHI  MajorabapuTHI  JHCKOBI  Tpiepu-
BiBCIOTOBITOIpHUKN A9-YTO-6, A9-YT-2-06 1 nesxi inmi [1].

Bonu Bifpi3HAIOTECS, MPOMIXK 1HIIMM, BUKOHaHHAM 30ipHO-BHBigHOTO mpuctporo (3BII),
KU XapaKTEPU3YEThCS BIICYTHICTIO MDKIHCKOBHUX JIOTKIB. be3norkosuit 3BII 3HauHOIO Mipoto
CIIPOIIYE KOHCTPYKIIIIO Tpi€pa, 3MEHIIye HebakaHe MOIIKOKSHHSI 3epHa 1 TOcIabiItoe BUMOTH 10
BEJIMYMHU TOPIIEBOTO OWTTA KOMIPKOBHMX ITOBEPXOHb IUCKIB. BusnauenHs mapametrpiB 3BII
0a3yeTbcsl Ha pe3yibTaTax aHAITHYHOTO 1 eKCIIEPUMEHTAIBHOTO JOCIIKEHHS TPAEKTOPil KPUBUX
BHITQ/IIHHS KOPOTKUX YACTHHOK 3 KOMIPOK TUCKIB (puc. 1).

MM Zn-w

Puc. 1 — I'padiune nopiBHAHHA NapaMeTpiB KPUBHUX BUNIAJAiHHSA, TIO0Y10BAHMUX 32 IaHUMH
pospaxyukiB (N-N; M-M) i ekciepumentiB (N-N'; M-M")

OCKUTBKH KOMIPKH PO3TaIIoOBaHi Ha O0KOBUX MOBEPXHSIX AUCKIB KOHIICHTPHYHUMH PSIIaMH,
TO BOHHM BIJICTAlOTh BiJl OC1 00€pTaHHS JAMCKA Ha BiJICTaHb, KA 3MIHIOETHCS Bill Rios 10 Rgs.
BinmoBigHO 10 1IHOTO 3MIHIOETHCS 1 BEIMYMHA KyTa BUNIQIIHHS, KW € QyHKIIEI0 pajiyca R;
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B mmx yMoBaX HEMOXJIHMBO 3a0€3MEYUTH KOMIIAKTHICTh 30HH BHITAJIHHSI KOPOTKHX
YaCTUHOK, 1110 3MEHITye e(peKTUBHICTh (PYHKIIIOHYyBaHHS Oe310TkoBOTO 3BII.

Bunaxin «Croco® OYHCTKM 3€pHOBOM CMecH» aBTOpCchKe cBimonrBo Ne 1579591 [2]
CTIPSIMOBAHUH Ha BHpIIIEHHS IIi€i 3agadi. BiH 103BOJIsE€ TaK YAOCKOHAIUTH KOMIPKOBY ITOBEPXHIO
JTUCKIB, 100 BUMAIIHHA KOPOTKHX YaCTUHOK 3 yCIX KOHIEHTPHUYHUX PsAJIIB KOMIPOK BiOYBaJIOCh
i OJHUM KYyTOM, TOOTO, OJHOYACHO, KOMIIAKTHUM cTpyMeHeM. lle 3abesmedye mominbHy
KOH(piryparito 30ipHO-BHBIJHOTO TPHUCTPOIO 1 CIHpHUsie€ 30UIBIIEHHIO TPOIYKTUBHOCTI 1
e(eKTHUBHOCTI Tpiepa.
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CEKIIA «PISHKA I MATEPIAAO3SHABCTBO»

RELAXATION PROCESSES IN THIN FILMS OF PVDF-BATIO; COMPOSITES

Sergeeva A.E. and Fedosov S.N.
Odessa National Academy of Food Technologies, Odessa, Ukraine

Polymer-ferroelectric composites have advantage over ferroceramics due to their better
mechanical properties. In this work, the PVDF-BaTiOs composites were subjected to thermally
stimulated polarization (TSP) and depolarization (TSD) for obtaining information on electric
relaxation in the composites.

The samples of 300 um thickness were prepared by hot pressing of PVDF powder mixed
with 10 um BaTiOgz particles. After the TSP, the samples were subjected to the TSD in a short-
circuit mode. The samples annealed at 140 °C were also studied by the relaxation map analysis
(RMA) method at the SOLQMAT 91000 Spectrometer. The fractional analysis of the relaxation
processes was also performed by the method of thermal windowing. The activation energies of the
relaxation processes were calculated.

During the TSP experiments, the linearity of the logG-(I/T) curves was distorted at 70-80 °C
and the abrupt decrease in the apparent conductivity (G) was observed. The divergence between the
direct and the reversed G(T) curves indicated that the change in conductivity was irreversible and
related to the polarization buildup. The fractures at the reversed curves corresponded to 120 °C,
being actually the Curie point of BaTiOs. The activation energy of the conductivity in the
paraelectrlc phase (0.53 eV) was much smaller than in the ferroelectric phase (0.98 eV). The phase
transition was also seen at the TSD curve as a splash of current during heating and cooling.

The TSP during poling was essential, because the polarization was not formed at room
temperature even under high fields of the order of 20 MV/m. Moreover, the I(V) characteristic at
20 °C was super-linear and typical for the space charge limited currents.

The similarity in the TSP curves of the PVDF-BaTiO3z and PVDF have been found
indicating that the mechanism of correlation between the polarization buildup and the decrease of
conductivity is the same in both cases. The charge carriers were probably trapped at the boundaries
of the polarized particles compensating the depolarizing field and providing for the lasting stability
of the polarization.
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